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REMARKS 

Claims 12-23 are curently pending in this application. Claims 12 and 22 have 
been amended. 

On IF^TtnMQ TO THE SPFCIFICATION 

Applicants have introduced seoUon headings into the specification as requested 
by the examiner. The parenthetical structure has been removed as requested. The R 
g.oup indicator has been inserted in Fonnula (11)3. The abbreviations in table 1 of page 
10 designate the particular lipases as identffled by their respective producers. These 
trade names are now introduced more completely. 

np i cpTinN.'s TO THF Claims 
; Claims 12 and 22 have been amended as requested by the examiner. 

pc iFOTinN UNDFP "^"^ ' §^ 

,n Claims 12 and 22, and also in the pertinent supporting paragraphs of the 
speccation, applicants have replaced the language "altering the substrate specificity 
if Wrth the language "generafing new catalytic activity in." the language "altered 
substrate spe*rty of with "newly generated catalytic acfivity in," and "an alterafion ,n 
the substrate specificfty" wrth "newly generated catalytic activity." Further, in the 
pertinent portion of the specification, the definition of K„, has been changed from 
"catalytic activity" to "rate of conversion." 

, AS the examiner Indicates, the present examples show random mutagenesis of 
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an enzyme unable to catalyze a particular reaction, and screening of the resulting 
n^utant enzymes for activity in catalyzing the reaction. In several places in the 
specfflcation as originally flied, applicants equated this generation of new enzymatic 
activities wfth a,tera«on of the substrate specificity of the enzyme. ,n describing the 
contemplated alteration of substrate specificity, applicants described it as being a 
function Of the affinfty of the enzy-.e for the substrate and the catalytic acf.rty of the 

enzyme on that substrate. These two factors were represented by K„ and K.. 

respectively. 

Enzymlc activfty, according to the Oxford DicUonary of Biochemistry and 
Molecular Biology, is "the rate of reaction of substrate that may be attributed to catalysis 
by an enzyme" (p.210, see attached excerpt). It is "now obsolete" and has been 
superseded by the tern, "catalytic activiV («.). CatalyUc activity of an enzyme, in turn, 
IS defined as the property measured by the increase in the rate o, conversion of a 
specified chemical reaction that the enzyme produces in a speeded assay system. ... 
Hit is ... conceptually different from rate of conversion although measured by and 

equidimensional with it" {id., p.97). 

Applicants have described their invention through the specification in temis of 
substrate/enzyme binding (K„) and rate of conversion (U- As indicated in the Oxford 
Dictionary entry cited above, catalytic activity is the presently accepted temn of art 
denoting the combined effect of these factors. Applicants respectfully submit that no 
new matter has been introduced by the above-indicated amendments. 

Additionally, in claims 12 and 22. applicants have introduced additional structural 



3 

as filed on April 10, 2003 



BORNSCHEUER et al., Serial No. 09/161 ,680 

language to further define *e contemplated functional derivatives. This language is 
found in the speclflcatlon at p.5:41^3. Afunctional derivative of Escherichia coil XL-i 
Red is one which carries the genetic mariners relA1 , mutS. mutT and mutOS. The 
speclflcation further Indicates that these markers "result in a distinctly Increased 
mutation rate in the organisms" (p.5:43^5). Applicants respectfully submit that wfth this 
additional strt-dural Information, the metes and bounds of the retained function are 
clearly defined. 

Finally, In claim 20, the reference to lipase PS and lipase AH should be clear in 
light of the amendment to Table I on page 10 of the specification. 

Rf iPr.TION UNn PR ^^5 USC ^1 1 2, ^1 
^^fpiTTFM nFRCRIPTION 

Originally filed claims are subject to a strong presumption that there exists In the 
specification sufficient written descripfion to support them. The present claims are 
identical to those originally filed in recftatlon a functional derivative of E co// strain XL1- 
Red. The present specification, also as originally filed, states that -[al functional 
derivative of this strain [£ coli XLI-Red] preferably means EschericWa co// strains 
which contain the following genetic marice,.: relA1, mutS, mutT and mutDS" (p.5.4M3). 
Further, the specification indicates that -(tlhese genetic markers result in a disfinctly 
Increased mutation rate In the organisms" (p.5;43-45). 

in claiming the method of the present Invention, applicants originally recited use 
of -the Escherichia coli strain XLI-Red or ... a functional derivative" (original claim 1). 
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de» to further Carify the nature of the derivative as being derived from E. ool, 
XLI-Red. Applicants submit that the speciflcation teaching crted above Ceariy supports 
this range of functional equivalents as originally claimed. 

Applicants have amended claims 12 and 22 to indude the recited genetic 
marKers a structural requirement for the functional derivatives of E co« XLI-Red used 
in the invention. This amendment is not seen to reduce the originally contemplated 
scope of the invention. It does maKe more dear the range of functional equivalents 
presently daimed. As indicated by the CCPA, 
we a. Of the opinion that ^rn 

5rrs=s\»^ 

(,„ re Wert^e^n,. 641 F.2d 257, 263, 191 USPQ 90, 97 (CCPA 1976).) Applicants 

above discussion. 

The examiner applies Regents ofthe Un^ersHy of CaZ/fom/a v. 0/ Ully in her 
written description analysis of the enzyme aspect of the present invention (43 USPQ2d 
1398 (Fed. Clr. 1997), cert, denred, 523 U.S. 1089 (1998)). In Regenfs, the Universfty 
of California (UC), in pertinent part, asserted infringement of daims directed to 
mammalian and human cDNA, and to recombinant plasmids and micmorganisms 
containing sequences coding for vertebrate insulin mRNA (,U). As the examiner 
indicates, the CAFC cfted precedent and held that support for such claims had to be 
shown in the form of adual chemical strudures, and not through prophe«c examples 
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and instructions for obtaining the claimed cDNA {id.). 

citation, she quotes the CAFC as stating that 

..... ,n claims to methods "-"^ .^ene^.c ^^^^^^^^^^^ 

statement such as '^'^rtebrate msuhn cDNA^^^^ ^^^^^^^ 
without more, is not a" adequate wrrt^en d^^^^^^^ a „ 

it does not distinguish the genus from others, except oy 
V. Lilly at *24-*25. 

(o.,ce ac«on o, December 10, 2002, p.8, emphasis supplied.) The italicized words a. 

inclusion of *ese wo«is shms .he applicability o, Regents fro,, structural claims 
exclusively to one encotnpassirig method claims, as well. 
The actual language from Regents reads 

in claims to 9ener'0 n^etene,,^^^^^^^ ,s 

x^si:rwrdSc;r^r^^^^^ 

distinguish the claimed genus from others, except oy lu 
(43 USPQ2d at 1406, emphasis supplied.) As none of the present daims are directed 
to genetic material, perse, Re,en<s is Inapplicable to the present written description 

analysis. 

Applicants submit that there exists adequate written description in the 
speciflcation to support the claimed subject matter of claims 12-23, and respectfully 
request that the rejection under 35 USC §112, 111 for lack of adequate written 
description be withdrawn. 
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fmubi fment 

AS indicated by the examiner, -[elnablement is not precluded by the necessity for 
some experimentation such as routine screening- (/n re Wen,s 8 USPQ 2d 1400, 1404 
(Fed. Cir. 1 988)). The test for detemiining "what consfrtutes undue experimentation in 
a given case requires the application of a standaKl of reasonableness, having due 
regard for the nature of the invention and the state of the art" (/d, citing Ansa, Co. v. 
Un/mya/, Inc. 169 USPQ 759, 762-63 (2d Cir. 1971), cert, denied. 404 U.S. 1018, 172 
USPQ 257 (1972)). Further, 

direction in which the experimentation should proceed ... . 
(W., c»g In re Jackson, 217 USPQ 804, 807 (BPA1 1982), emphasis supplied.) 

AS a guide in applying this reasonableness standard, certain factors have been 

adopted. These include 

,,.he,uant.yofe>.eri— ^^^^ 

Xrr: InS fhTsU^ o, me PHor aM6) the rela«^^ 
skill of those in the art, (7) the predictability or unpredictability of the art, 
and (8) the breadth of the claims. 
(,d., ci«ng EX parte Fo^an, 230 USPQ 546, 647 (BPA1 1986).) As the Federal Circuft 
held in in re Wands, the present invention does not require undue experimentation, 
even though the ,uanMy of experimentation necessary to practice the invention is high 
{Id. at 1406-1407). 
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,„ considering the quan% of experin,en.a.ion neoessan/ to successfully pracUce 

the presently claimed invention, the examiner observes that 

to produce any positive result at all. 
(off,ce action, p.10.) Whether this assertion is .me or not, the process of mutagenesis 
and screening claimed is composed o. several different procedures which are routine ,n 
the art. The quantity of experimentation may vary depending on the pariicular 
™tagenesis undertaken, and yet, "a consWeraWe amount of experimentation is 
permissible, iNt is .erely routine' (/n . Wen,s. a, 1404 cfting >n r. Jec^son at 807, 
emphasis supplied). 

The present claims require the following procedures: isolating a gene of interest, 
transforming EsCenC/a oo,, strain XLI-Red with this gene, incuba«ng the transfom,ed 
£ oo(/XL1.Red, retrieving the gene from the subsequent generations of E co« XLI- 
Red transfonnlng a second microorganism with the retrieved gene. Incubating the 
transformed microorganism, and screening for the desired enzymatic activity. Each of 
these procedure is, and was at the time of fliing, routine. The posslbilKy that a protein 
v,.h no known function, or no Known stnrcture, could be employed in this process w«h 
the result that the many Orations and screenings gh^e no positive resuHs does not 

change the fact that all of the procedures are -merely routine- (W.). 

No indication has been given as to the pertinence of quantity in detemiining 

undue experimentation, where the procedures are. In fact routine. There is no support 
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in .he case law discussion for a cut-o« poin. a. which the quantny o. routine 

Wands, 

The nature o, .onoclonal ^;f^j:^f:^':^::^S^''""^ 
hybridomas to deternime ''^"*[°"^\^^l,^Sio screen negatWe 
characteristics. l'^'f^"r'°l^'^^',Z!ZM antibody. No 
hybridomas in order to f'"^ many hybridomas would 

screen. ... 
{Id. at 1406.) 

AS to the amount of direction or guidance presented, the procedures required to 
practice the invention are routine and well-Known in the art, and "a patent need not 
teach and preferably omits, what is well Known in the art" (Hy.n-.eo. fnc. . MonoCona, 
.„,«,od/es, ,no.. 802 F.2d 1367, 1384, 231 USPQ 81, 94 (Fed, Cir. 1986). citing 

MasC— V. Hoi. an. OemC, 730 F.2d 1462, 1463, 221 

USPQ 481 489 (Fed. Cir. 1984),. Again, considerations such as of which enzyme gene 
,0 employ or which substrate to target are beside the point of enablement of claims 

involving routine procedures. 

Applicants have prov^ed working examples of how the present procedures are 
..redout, and the routine nature ofthese procedures, i.e.,.he state Of the art and the 

.elative s« of those in the art, should obviate any perceived necessity for addRional 
wori^lng examples. AS to the predictability of the art, applicants again pointout that the 

Claimed procedures are routine, and that those of sKIII in the art unde^tand that the 
quantity of this routine experimentation will vary depending on the similarities between 

g 
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,He enzyme's natural substrate and the targeted substrate. This quantitative factor. 

Applicants submit that claims 1 2-23 are enabled by the present spec.ca«on. 
and requestthatthe rejection under 35 USCS112.111 for lacKofenablement be 



withdrawn. 



FrirrTinrirrir"'''^llsr,S103(Al 

calms 12 and 16 are drawn to use of e./,er hydrolases speciflcally, and not to 
.eofM^/asesgenerally. Ether hydrolases areclass.ed as EC3.3.2. Whereas 

alKaline phosphatases, such as those of Greener, et al.. are classified as EC 3.1 .3.1 . 
and are phosphoric monoesfer hydrolases. EC 3.1 .3. The examiner has not met her 
hu^en to Show in the prior artateachlng or suggestion of each dalm element, some 

suggestion or motivation tomaKethe^almed invention, andareasonable expectation 
,0. success in doing so (see. In r. ..e, 337 P.2d 1071 , 5 USP02d 1 596 (Fed. Cir. 
,g8B)- ,n . .ones. 953 F.2d 347, 21 USPQ2d 1941 (Fed. CIr. 1992); /n . Me.. « Co.. 

BOO F.2d 1091. 231 USPQ 375 (Fed. CIr. 1936); . re Roy.s. 490 F.2d 981 , 180 
USPQ 580 (CCPA 1974)). Applicants request that the reiectlon o, claims 12. 16 and 21 
as obvious overWl.setai..invlewof Greener etal.. under 35 USC§103(a,be 



withdrawn. 



as 



nnNCLUSION 

,n View of the foregoing amendments and remari<s. applicants consider that the 
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reiedions of reco,. have been obviated and respec«u,ly solici, passage of .he 
application to issue. 

P„ase find attached a check .or $1 10.00 for a one month extension of ..n.e 

' Piease charge any shortage in fees due in connection with the fliing of this 
paper, in.udingE.ensionofTin,efees.o Deposit A.ountNo.11-0345. Please credit 

any excess fees to such deposit account. 

Respectfully submitted, 
KEIL&WEINKAUF 




David C. Liecmy 
Reg. No. 48,692 

1350 Connecticut Ave., N.W. 
Washington, D.C. 20036 
(202)659-0100 
DCL/mks 
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I I P im uwi «T^r-r- »""M/cH/.r>rF^ mnf m thf ^p^cmArm 

'Please amend the title as follows: 

enzymes 

Please enter the following h eading on page 1 , line 6 of the specification. 
^ RACKGROUND 




please amend the paragraph on p.1:5-6 as follows: 
The invention relates to a method for geneL atina new oatalytic activities aftefing^he 
su b btratG o p e tiritil y u f Gnzym o':^. 



Please amend the paragraphs on p.2:44-p.3;17 as follows: 



The disadvantage of all the mutagenesis methods mentioned is that it is possible to 
optimize only enzymatic activities which are present. If new enzymatic reactionsH^r 

„e.. .uU^lial. .^uulii. f T^p. are required, for example for cleaving a new 

substrate, it Is necessary first to search for this new enzymatic activity in an elaborate 
screening of natural fom,s. As a rule, it is then necessary to optimize the enzyme 
further. 

It would therefore be desirable to have a method which makes it possible to generate 
new enzymatic activities , ue., i.. u Ul u l u u llu i II I. .11, ^ P'-'-i nu l y u f o nr/ m c. . 
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SUMMARY 



It is an object of the present invention to develop a novel widely applicable method 
which does not have the abovementioned disadvantages and which is able to generate 
new ..t.iytir. activities in s^te^^^e^^^b^f^^^pec^^ enzymes rapidly and 
straightforwardly. 



.0- 



^ we have found that this object is achieved by a method for oeneratinn new .h^ymatig 



activities in attefmg" 
the following steps: 



Pleaseam end the paragrap hs_onpj^ to read as follows: 
d) incubating this microorganism to detect the enzyme activity on or in at 
least one selection medium which comprises at least one enzyme 
substrate which makes it possible to recognize unaltered cata!yticact» 
in aubslialc^^pucificityof the enzyme, with or without other indicator 
substances, 

e) selecting the microorganisms which show the new enzymatic activity an 
alleiati ui i in the au U ii>l i alo upccif i c i ty . 



nPTAIi ED DES CRIPTION 
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method means *at .he enzymes having been subjected to the method are able to 
convert substrates which they were previously unable to convert, because the aff,n,ty of 
*e enzyme for the substrate was too low (U.- high K„) and/or the mM^omm 
(. U of .he enzymes was too low. In these cases, the ratio KJK . 
zero or almost zero, i.e., catalysis does not occur. The ^oMSS^aM^iiS^^ 
3oUyi5yaHera«emn*«»bs.«.-*pe«fi«ty *e K„ or increases the k... or 

both..*:Hhe««^*~*-*^^ A catalytic reaction occur.. The 
enzyme converts the new substrate after the mutagenesis. 

,. is possible in principle for n.^ ^m^^m^^^^S^MmMlM^ *e 

^^^^^^^^^^^^^^^^^^^^^^ and preferably 

^^^^..^ «,e*.bs.ra.«peci^ hydrolases i^ in .he novel method. 

Hydrolases for the 3,d class of enzyme (- 3..) In the iUB nomendature system. 

Hydrolases are preferred in the novel method because, as a rule, a simple deteCon 

.acuon for .hem exists and, in many cases, they are used in industrial syntheses. It ,s 

particulariy preferred to genestanew^flcactM 

,pe»f hyd^lases selected from the group consisting of proteases, lipases, 

pbospholipases, esterases, phosphatases, amidases, nitrilases, ether hydrolases, 

peroxidases and glycosidases, very par«culariy preferably lipases, esterases, nitnlases 

or phytases. 
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After .he new ca!aMoao» «**a.«pec^ has been mmM 

selectivity In .he case o, chiral s.ar.ing compounds, i.e., .he reaction resuHs in racen^c 
or optica,,, active products. Preferred ' 
^3j3j,S^3caviiy «ns**«»M.rat«peeW, such as regio-, chemo- or 
stereoseiectlve or In regie, chemo- and/or stereosele Cive reactions. 



Please amend the paragraphonP:5^^ 



T;;^;;^;;;;;^;^^ the invention ,or producing mutations 

(step b. Figure 1) is the Escherichia coll strain XL1 Red (- Epicurian coll XL-1 Red), 
Which is marKeted by S.ra.agene La Jolla, CA. I. carhes the following genetic markers: 
A[mcrA,183, A[mcrCB.hsdSMR.mrr,173, endAI, supE44, thi-l, gyrA96, relAI, mu«, 
mutT, mutDS, lac. MutS is a mu.a.lon In .he misma.ch repair pa*way, mu.T is a 
station in the oxo-dGTP repair pathway and mutDS is a mutation in the 3'-5' 
exonuclease subunl. of DNA polymerase III. Compe.en. cells o, .his s.rain can be 
pu^hased ^m S.ra.agene under order number 200129. A functional derivative of th,s 
strain preferably means Escherichia coll strains which contain the following genetic 

increased mutagen rate in the organisms. They should therefore no, be incubated on 
agar plates or in a cul*.re medium for too long, because o.hen«ise they lose the,r 
vitality. 
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Please amend the paragraphs on p.6:4-p.7:34 as fo llows: 
For detection of the ngMSBted «a<feit^ s^.,.tM^^P>^» 
n,ulaiiun.inlho.n.ym^ it is possible and advantageous, in the case where 
vectors have been used, for the DNA initially to be isolated from the E. coli strain XL1 
Red or its functional derivative and be inserted into a microorganism which has no 
con-esponding enzyme acth,ny (step c. Figure 1 ). If, for example, an esterase is 
introduced info these selection organisms, these microorganisms must not have any 
esterase activity which cleaves the ester used for selection for iMsMM 

esterase activities in this organism do not interfere with the selection. ... it is also 
possible for the DNA of the microo^anisms which show thanejsdMeneated catalyfic 
acaay after selection fo be introduced without isolation 

by conjugation or using phages or vimses or by transfomaation info the strain E. coli 
XL1 Red or a functional derivative for a forther selection cycle (- sss Figure 1 , dotted 
line), it is possible in this way for the method according fo the invention fo be perfonned 
one or more times in sequence. The DNA is in this case transfen-ed from the E. coli 
strain XL1 Red or its functional derivatives fo the selection organisms and finally refoms 
to the E. coli strains for a new selection cyde. 



Selection microorganisms which are suitable in principle in the method according fo the 
invention are all prokaryotlc or eukaiyotic microorganisms, although they must have no 
enzymatic actiVrty which could impede the selection. This means either that the 

1 6 

as 
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microorganisms have no enzymatic activity which is sought, i.e.. the substrate(s) used 
for selecting the n^>-lv i— ^--^ ^^^^'^'^ ^^^'^'^^ al l e .cd .u U .l ulo .p c cific i n r are not 
converted by the enzymes in the selection microorganism, or that only a small 
enzymatic activity of this type is present in the microorganisms and still permits 
selection. Suitable and advantageous microorganisms for the method according to the 
invention are Gram-positive or Gram-negative bacteria, fungi or yeasts. Those 
preferably used are Gram-positive bacteria such as Bacillus. Rhodocoddus, 
Streptomyces or Nocardia. or Gram-negative bacteria such as Salmonella. 
Pseudomonas or Escherichia. Escherichia coli strains are very particularly preferably 
used. The genus and species or the membership of a family or kingdom of the 
microorganisms used for the selection is of minor importance as long as it allows 
selection of the n-r-y q-^^-tpH r..tP,lvtic activitv dlle.ed .ub.lialu specificity. 

To select for n--Y n-"-r.tpH r^t^lvtic activity a ll e i e d .ub ^lic i tL op c c i f i c i ^y . the 
microorganisms are incubated, for detection of the enzyme activity, on or in at least one 
enzyme substrate which makes it possible to recognize the n^wly qenerated catalytic 
activity in a n a ll u oJ .u U^ U cilL .pc c i f n ty n f the enzyme (Figure 1 . step d). this 
selection medium may contain other indicator substances which improve recognition of 

the rlr^-irr-1 --y 1— ^--^ -"^"^^^'^ ^^^'^'^ 
substances of this type are, for example. pH indicators. 

Figure 1 depicts the individual steps in the method taking the example of the use of a 
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vector (1 ). Step a shows the introduction of the DNA (2) via the vector into the strain 
Escherichia coli XL1 Red or into a functional derivative (3) of this strain. The DNA of 
the enzyme is mutated in these organisms [asterisks in Figure 1 indicate 
diagrammatically by way of example the mutations in the DNA (2)]. The mutated 
vectors (4) are then reisolated from the strain Escherichia coli XL1 Red or its functional 
derivatives and subsequently transformed, directly or after storage, into the selection 
organisms (5) (step c).. These organisms are finally plated out on at least one selection 
medium (6) and thus the nowly gpnerated catalytic activity alle.cd o.m.mu oubotrato 
specificity is identified by. for example, a growth assay and/or a visual assay (step d). 
Positive clones which show tho nowly generated catalytic activity an allucd oubotrato 
specificity are finally selected, and the mutated gene coding for the altered enzyme can 
be isolated (step e). The method can be repeated several times using the mutated 
gene [Figure 1, dotted line (7)]. 



1 



y 



Please nmrnfljh-r^^T'f^'^ p-B:39-44 as follows: 

The mixing ratio of said nutrients depends on the mode of incubation (- fermentation) 
and is established in the individual case. The medium components may all be present 
at the start of the fermentation after they have been sterilized, if necessary, separately 
together, or else can be added as required during the incubation. 



or 



Amend the paragraphs on p.9:7-45 to read as follows: 
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Escherichia coli 

strain XL1 Red and selection organisms) grow optimally and that the best possible 
yields are obtained. Culturing is preferably carried out at from 1 5°C to 40X, 
particularly advantageously from 25'C to 37-C. The pH is preferably kept in the range 
from 3 to 9, particularly advantageously from 5 to 8. In general, the incubafcn time of 
from 1 to 240 hours, preferably from 5 to 1 70 hours, particularty preferably from 10 to 

120 hours, is sufficient, but longer incubation times may also be necessary in a few 

cases for the mutagenesis or detection. 



The n^wl ynenerated catelyticicavity . IL t i o d ,>u Lj l i M u i p eri fir i ty can, after 
identification of the corresponding clones, advantageously be checked again in 



an in 



vitro assay. 



Examples: 

Retrosynthetic analysis showed that the 3-hydroxy esters see formula II, (1) and (3) are 
favorable starting material for synthesizing the macrolide antibiotic epothilon A (see 
formula I). 
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H 

o..,! 

CH3 





(I) 



1:R = CH2CH3 

3. CI I^CI KOHrH^OH 
3:R = CH2CH(OH)CH20H 




(II) 



s 



Please amend the table on page 10 as follows: 




Enzy me from 

Pseu domonas cepacia (« LiGgsg ~) 
Pseudomonas cepacia («LiBase AH -) 



Acylase "Amano"® (ACS) 



Rhizopus delamar (Ljease D -) 



Rhizopus j avanicus (Lipase F-AP15 -) 
C andida mgosa (UBase AY ^) 
Mucor javanicus (Ljease M -) 
Pe nicillium roquefortii (Lifiase R -) 
Penicillium cyclopium (Lipase G50 -) 



Ma nufacturer 

Amano, Nagoya. Japan 
Amano, Nagoya, Japan 
Amano, Nagoya, Japan 



A mano, Nagoya, Japan 
A mano. Nagoya, Japan 
A mano, Nagoya. Japan 
A mano, Nagoya. Japan 
Amano, Nagoya, Japan 
Amano, Nagoya, Japan 
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Please amen d the paragraph on p.1 1 .7-8 as follows: 
The esterase was mutagenlzed using the strain EscherlchTa coli XL-I Red (» Epicurian 



^ coli XL-1 Red). 
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M^^DsmyMBmiOBMm DMff^^^ w the claims 

Please amend clai ms 12 and 22 as follows^_____ . 

i^uU^li ale specificity nf an enzyme, comprising the steps of: 

a) introducing a DNA sequence coding for the enzyme into the Esohenchia coli 

strain XL1-Red or into a functional derivative thereof which carries the 
^^notir markers relM — "^"^^ mutPS. 

b) incubating the transformed EschericNa coli strain XLI-Red or its functional 

derivative to generate mutations in the DNA sequence, 

c) transferring the mutated DNA sequence from the transformed EschencNa coli 

strain XL1-Red or its functional derivative to a microorganism which has 
no impeding enzyme activity, 

d) incubating this microorganism to detect the enzyme activity in at least one 
selection medium which comprises at least one enzyme substrate to 
recognize ue^iA^geBeraM c^moamm aftered-^ttbstfat^^peei^ 
of the enzyme, with or without other indicator substances, and 

e) selecting the microorganisms which show ne^^^generated cat^b^M^ ^ 
^^^^^^^j^^^.^,,^^ said microorganisms in steps c} b), 
d) and e) being a member selected from the group consisting of bacteria, 
fungi and yeasts, 

wherein the enzyme is selected from the group consisting of lipases, amidases, 
nitrilases, ether hydrolases, peroxidases, glycosidases and phytases. 
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22. (currently amended) A method for generatinanew catal ytic activity in attering^ 
bub^lialc specificity of an enzyme, comprising the steps of: 

a) introducing a DNA sequence coding for the enzyme into the Escherichia coli 

strain XL1-Red or into a functional derivative thereof which carries the 
gonptin markers r^'Ai miitS. mutT and mutPS, 

b) incubating the transformed Escherichia coli strain XLI-Red or its functional 

derivative to generate mutations in the DNA sequence, 

c) transferring the mutated DNA sequence from the transformed Eschehchia coli 

strain XLI-Red or its functional derivative to a microorganism which has 
no impeding enzyme activity, 

d) incubating this microorganism to detect the enzyme activity in at least one 

selection medium which comprises at least one enzyme substrate to 
recognize newb^^ener^ catalytjcac^ s^,^fe6^^^^^f^^^pe^ 
of the enzyme, with or without other indicator substances, and 

e) selecting the microorganisms which show newbLgenerated cata!yticac» m 

d l le i ali un i i U l ic aub^ i a lc sp G c i ficity , said microorganisms in steps c) b), 
d) and e) being a member selected from the group consisting of bacteria, 
fungi and yeasts, 

wherein the enzyme is an esterase selected from the group consisting of 
Pseudomonas fluorescens esterase, pig liver esterase and Themoanaembium 

brockii esterase. 
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